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Ms. Kristine M. Thomas
Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
1. White Flint, North, Mail Stop 13E16
11555 Rockville Pike

i
Rockville, MD 20852-2738 !

Ms. Thomas: ULNRC-03597
TAC No. M95204

$
CALLAWAY PLANT

DOCKET NUMBER 50-483
REVISION TO TECHNICAL SPECIFICATION

3/.4.4 - REACTOR COOLANT SYSTEM I

References: 1) ULNRC-3358 dated April 12, 1996
2) ULNRC-3451 dated September 24, 1996
3) ULNRC-3596 dated June 9, 1997 i

I
]

This letter provides additional information
in support of the Callaway Plant amendment application
that proposes the installation of electrosleeves in
the Callaway Plant steam generators. This information
was presented to the NRC staff in meetings on May 6
and May 13-14, 1997.

!

Framatome Technologies Inc. has determined
that information associated with the installation
process for electrosleeves is proprietary, and is
thereby supported by an affidavit signed by Framatome,
the owner of the information. The affidavit sets
forth the basis on which the information may be
withheld from public disclosure by the Commission and
addresses with specificity the considerations listed
in paragraph (b) (4 ) of 10CFR2.790. Accordingly, it is
respectfully re pested that the information which is /

kj L)f [Improprietary te Framatome be withheld from public
disclosure in accordance with 10CFR2.790,,

l
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If you have any questions concerning this
information, please contact us.

Very truly yours,

'

nen
Alan C. Passwater

WEK/

Attachments: 1) Information From 5/6/97 Meeting at
Ontarion Hydro Technologies Laboratory
in Toronto, Canada (Proprietary
Information Affidavit attached)

2) Information From 5/13-14/97 Meeting at
Framatome Technologies, Inc.
Facilities in Lynchburg, Virginia !

(Proprietary Information Affidavit
|attached)

!
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cc: M. H. Fletcher
Professional Nuclear Consulting, Inc.
19041 Raines Drive
Derwood, MD 20855-2432

i

Regional Administrator
U.S. Nuclear Regulatory Commission
Region IV
611 Ryan Plaza Drive
Suite 400
Arlington, TX 76011-8064i

Senior Resident Inspector
|'

Callaway Resident Office
i

! U.S. Nuclear Regulatory Commission
1

8201 NRC Road{ ~
Steedman, MO 65077] -

v U. S. Nuclear Regulatory Commission
ATTN: Document Control Desk

-

,

Mail Station P1-137 ;

Washington, D. C. 20555-0001
,

9

Manager, Electric Department
Missouri Public Service Commission j
P.O. Box 360 '

Jefferson City, MO 65102 l

James E. Galford
Framatome Technologies

1
155 Mill Ridge Road

|
Lynchburg, VA 24502-4341
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bec: J. Brandt/A160.761
/QA Record (CA-758) W/a

E2,10. 01
J. V. Laux
G. L. Randolph
R. J. Irwin
P. M. Barrett
J. D. Blosser
A. C. Passwater
D. E. Shafer
W. E. Kahl (2) W/a
S. Wideman (WCNOC) i

A. J. DiPerna, (Bechtel)
H. D. Bono

| NSRB (Patty Reynolds)
i T. E. Herrmann W/a

A140.0001 (1180) W/a
i
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May 6, 1997 Meeting Information
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AFFIDAVIT OF JAMES H. TAYI OR

1

.

A. My name is James H. Taylor. I am Manager of Licensing Services for Framatome

Technologies, Inc. (FTI), and as such, I am authorized to execute this Affidavit.

B. I am familiar with the criteria applied by FTI to determine whether certain information of FTI
.

is proprietary and I am familiar with the procedures established within FTI to ensure the proper
application of these criteria.

"
,

C. In determining whether an FTI document is to be classified as proprietary information, an initial

determination is made by the Unit Manager, who is responsible for originating the document,

as to whetherit falls within the criteria set forth in Paragraph D hereof. If the information falls

within any one of these criteria, it is classified as proprietary by the originating Unit Manager.;

1
1

This ininal determination is reviewed by the cognizant Section Manager. If the document is
j designated as proprietary, it is reviewed again by Licensing personnel and other management

within FTI as designated by the Manager of Licensing Services to assure that the regulatory
requirements of 10 CFR Section 2.790 are met.,

:

i D. The following information is provided to demonstrate that the provisions of 10 CFR Section
;

! 2.790 of the Commission's regulations have been considered:

i

(i) The information has been held in confidence by FTI. Copies of the document are

clearly identified as proprietary. In addition, whenever FTI transmits the information

to a customer, customer's agent, potential customer or regulatory agency, the

transmittal requests the recipient to hold the information as proprietary. Also, in
j

order to strictly limit any potential or actual customer's use of proprietary

information, the substance of the following provision is included in all agreements
!

| entered into by FTI, and an equivalent version of the proprietary provision is included |
!

in all of FTI's proposals:

>

|
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; AFFIDAVIT OF JAMES H. TAYLOR (Cont'd.)
:

't

i

! "Any proprietary information concerning Company's or its Supplier's products
| or manufacturing processes which is so designated by Company or itst i

.

\

Suppliers and disclosed to Purchaser incident to the performance of such
,

contract shall remain the property of Company or its Suppliers and is disclosed

) in confidence, and Purchaser shall not publish or othenvise disclose it to others
j

without the written approval of Company, and no rights, implied or otherwise,,

!
!

are granted to produce or have produced any products or to practice or cause
; to be practiced any manufacturing piocesses covered thereby.
i

i

! !

Notwithstanding tne above, Purchaser may provide the NRC or any other:-
! regulatory agency with any such proprietary information as the NRC or such

other agency may re: . ire; provided, however, that Purchaser shall first give
j Company written notice of such proposed disclosure and Company shall have
i
! the right to amend such proprietary information so as to make it non-
4

proprietary. In the event that Company cannot amend such proprietary

information, Purchaser shall prior to disclosing such information, use its best

effons to obtain a commitment from NRC or such other agency to have such

information withheld from public inspection.

Company shall be given the right to participate in pursriit of such confidential

treatment."

l
|

2
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AFFIDAVIT OF JAMES H. TAYLOR (Cont'd.)
l
:

l

I(ii) The following criteria are customarily applied by FTI in a rational decision process I

to determine whether the information should be classified as proprietary. Information

may be classified as proprietary if one or more of the following criteria are met: 'i

l

Information reveals cost or price information, commercial strategies, i
a.

production capabilities, or budget levels of FTI, its customers or suppliers.

b. The information reveals data or material concerning FTI research or

development plans or programs of present or potential competitive advantage

to FTI.

The use of the information by a competitor would decrease his expenditures,c.

in time or resources, in designing, producing or marketing a similar product.

d. The information consists of test data or other similar data concerning a

process, method or component, the application of which results in a

competitive advantage to FTI.

The information reveals special aspects of a process, method, component ore.

the like, the exclusive use of which results in a competitive advantage to FTI.

f. The information contains ideas for which patent protection may be sought.

1

I

.

3



AFFIDAVIT OF JAMES H. TAYLOR (Cont'd.)

The document (s) listed on Exhibit "A", which is attached hereto and made a part

hereof, has been evaluated in accordance with normal FTI procedures with respect to

classification and has been found to contain information which falls within one or
more of the criteria enumerated above. Exhibit "B", which is attached hereto and

made a part hereof, specifically identifies the criteria applicable to the document (s)

listed in Exhibit "A".

(iii) The document (s) listed in Exhibit "A", which has been rnade available to the United

States Nuclear Regulatory Commission was made available in confidence with a

request that the document (s) and the information contained therein be withheld from

public disclosure.

(iv) The information is not available in the open literature and to the best of our

knowledge is not known by Combustion Engineering, EXXON, General Electric,

Westinghouse or other current or potential domestic or foreign competitors of FTI.

(v) Specific information with regard to whether public disclosure of the information is

likely to cause harm to the competitive position of FTI, taking into account the value

of the information to FTI; the amount of effort or money expended by FTI developing

the information; and the ease or difficulty with which the information could be
,

properly duplicated by others is given in Exhibit "B".

E. I have personally reviewed the document (s) listed on Exhibit "A" and have found that it is

considered proprietary by FTI because it contains information which falls within one or more

of the criteria enumerated in Paragraph D, and it is information which is customarily held in

confidence and protected as proprietary information by FTI. This report comprises information

4
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AFFIDAVIT OF JAMES H. TAYLOR (Cont'd.)

|

utilized by FTI in its business which afford FTI an opportunity to obtain a competitive advantage

over those who may wish to know or use the information contained in the document (s).

/

/NP
/

~

q

JAMES II. TA1 LOR !

State of Virginia) ,

) SS. Lynchburg
City of Lynchburg)

James H. Taylor, being duly sworn, on his oath deposes and says that he is the person who
subscribed his name to the foregoing statement, and that the matters and facts set forth in the statement
are true.

,/
ff ''

/

l'MES H. TAYLORJA

Subscrpi ed and sworn before me
this8_7_ day of Nw 1997,

a

umR~ . -

Notary Public in and for the City
of Lynchburg, State of Virginia.

My Commission ExpiresbA 3Id'19#1

I J
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! AFFIDAVIT OF JAMES H. TAYLOR

|
:

A. My name is James H. Taylor. I am Manager of Licensing Services for Framatome

Technologies, Inc. (FTI), and as such, I am authorized to execute this Affidavit.
|
l

| B. I am familiar with the criteria applied by FTI to determine whether certain information of FTI
,

is proprietary and I am familiar with the procedures established within FTI to ensure the proper
3

application of these criteria.

C. In determining whether an FTI document is to be classified as proprietary information, an initial

determination is made by the Unit Manager, who is responsible for originating the document,

as to whether it falls v.ithin the criteria set forth in Paragraph D hereof. If the information falls

within any one of these criteria, it is classified as proprietary by the originating Unit Manager.

This initial determination is reviewed by the cognizant Section Manager. If the document is

designated as proprietary, it is reviewed again by Licensing personnel and other management

within FTI as designated by the Manager of Licensing Services to assure that the regulatory

requirements of 10 CFR Section 2.790 are met.

D. The following information is provided to demonstrate that the provisions of 10 CFR Section

2.790 of the Commission's regulations have been considered: !

(i) The information has been held in confidence by FTI. Copies of the document are i

clearly identified as proprietary. In addition, whenever FTI transmits the information i

to a customer, customer's agent, potential customer or regulatory agency, the
1

transmittal requests the recipient to hold the information as proprietary. Also, in |

order to stric:ly limit any potential or actual customer's use of proprietary
.

1

information, the substance of the following provision is included in all agreements
I

entered into by FTI, and an equivalent version of the proprietary provision is included

in all of FTI's proposals:
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AFFIDAVIT OF JAMES H. TAYLOR (Cont'd.)

| "Any proprietary information concerning Company's or its Supplier's products

or manufacturing processes which is so designated by Company or its

Suppliers and disclosed to Purchaser incident to the performance of such

contract shall remain the property of Company or its Suppliers and is disclosed

in confidence, and Purchaser shall not publish or otherwise disclose it to others

without the written approval of Company, and no rights, implied or otherwise,

are granted to produce or have produced any products or to practice or cause
1

to be practiced any manufacturing processes covered thereby.

Notwithstanding the above, Purchaser may provide the NRC or any other

regulatory agency with any such proprietary information as the NRC or such

other agency may require; provided, however, that Purchaser shall first give I
)

Company written notice of such proposed disclosure and Company shall have I

the right to amend such proprietary information so as to make it non-

proprietary. In the event that Company cannot amend such proprietary

information, Purchaser shall prior to disclosing such information, use its best !
I

efforts to obtain a commitment from NRC or such other agency to have such '

information withheld from public inspection.

,

Company shall be given the right to participate in pursuit of such confidential

treatment."

\

l

2



. .- . _ _ . - - - - - _ _ _ . _ - _ . - . __. .. .. . ,-- ~

, *

, AFFIDAVIT OF JAMES H. TAYLOR (Cont'd.)
!

;

|

(ii) The following criteria are customarily applied by FTI in a rational decision process

| to determine whether the information should be classified as proprietary. Information

may be classified as proprietary if one or more of the following criteria are met:

! Information reveals cost or price information, commercial strategies,a.

production capabilities, or budget levels of FTI, its customers or suppliers,

b. The information reveals data or material concerning FTI research or

development plans or programs of present or potential competitive advantage

to FTI.

c. The use of the information by a competitor would decrease his expenditures,

in time or resources, in designing, producing or marketing a similar product.

d. The information consists of test data or other similar data concerning a

process, method or component, the application of which results in a

competitive advantage to FTI.

The information reveals special aspects of a process, method, component ore.

the like, the exclusive use of which results in a competitive advantage to FTI.

f. The information contains ideas for which patent protection may be sought.

!
|

|
|
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AFFIDAVIT OF JAMES H. TAYLOR (Cont'd.)
i

.

The document (s) listed on Exhibit "A", which is attached hereto and made a part

hereof, has been evaluated in accordance with normal FTI procedures with respect to

classification and has been found to contain information which falls within one or

more of the criteria enumerated above. Exhibit "B", which is attached hereto and |
made a part hereof, specifically identifies the criteria applicable to the document (s)

listed in Exhibit "A". |

|

(iii) The document (s) listed in Exhibit "A", which has been made available to the United

States Nuclear Regulatory Commission was made available in confidence with a

request that the document (s) and the information contained therein be withheld from

public disclosure.

(iv) The information is not available in the open literature and to the best of our

knowledge is not known by Combustion Engineering, EXXON, General Electric,

Westinghouse or other current or potential domestic or foreign competitors of FTI.

(v) Specific information with regard to whether public disclosure of the information is

likely to cause harm to the competitive position of FTI, taking into account the value

of the information to FTI; the amount of effon or money expended by FTI developing

the information; and the ease or difficulty with which the information could be |
:

properly duplicated by others is given in Exhibit "B".

E. I have personally reviewed the document (s) listed on Exhibit "A" and have found that it is

considered proprietary by FTI because it contains information which falls within one or more

of the criteria enumerated in Paragraph D, and it is information which is cus:omarily held in

confidence and protected as proprietary information by FTI. This report comprises information

4
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AFFIDAVIT OF JAMES H. TAYLOR (Cont'd.) !

:

utilized by FTI in its business which afford FTI an opportunity to obtain a competitive advantage '

over those who may wish b know or use the information contained in the document (s).
;

'
,

| /

h& ():
' .

/
JAMES H. TAYLOR

,

State of Virginia)

) SS. Lynchburg
City of Lynchburg)

,.

! !

James H. Taylor, being duly sworn, on his oath deposes and says that he is the person who
subscribed his name to the foregoing statement, and that the matters and facts set forth in the statement
are true.

>

y/
/h'// E

f' '
MES H. TAYLOR

,

Subscribed and sworn before me
this8fday of Ni<w 1997.

V

KL >

Notary Public in and for the City
of Lynchburg, State of Virginia.

|

My Commission Expiresh/de 31./???
I J
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EXIIIBITS A & B.

e
1

1

4

!
i

EXHIBIT A
3

! 1. Proprietary Meeting Overheads and Technical Documents Regarding Electrosleeve NDE
: Review, May 13-14, 1997,

i
; 2. FTI Proprietary Document No. 51-1240246-00, ""Electrosleeve Fatigue Fracture Test
' Results Document," March 1997.
3

i

|_ Al*L * .T % /42. n (0: %, 44 &.,

i wo A- nua p-u .
i
;

i
i

!

!
4
1

}
1

|

' EXIIIBIT H
$

:

j The above listed documents contain information which is considered Proprietary in accordance with
j Criteria b, c, and d of the a tached afridavit.
4
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EXIllDITS A & 11 I:
.

3

1 'l
: 1
! |

|
4

9

> .

J

; i
+

4 g|fl |EXHIBIT A
i sf97
' l. Proprietary Meeting Overheads from May 6,1)9(Meeting.
.

i 2. " Development of Electrosleeving as a Tube Repair for Pickering NGS B"
j (Pages 19 through 21), A. M. Brennenstuhl(presenter).

{ 3. " Ultrasonic Inspection of Electrosleeves using TRUSTIE," (Pages 17 through 19),
j D. P. Jansen (presenter).

i
i

. /V$: Z% / k e W hW L A *

EXHHUTB )

!

The above listed documents contain information which is considered Proprietary in accordance with
Criteria b, c, and d of the attached aflidavit.

.

|
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Minutes for May13,14, 1997 Meetings
In Lynchburg With The NRC:

The following notes were taken during the presentations and
demonstrations on May 13 and 14, 1997. A listing of
attendees and copies of the handouts are attached for
additional information.

May 13, 1997

An agenda for the meetings was reviewed and plans for the
visit outlined.

The plugging criteria, as presented in the topical, was
reviewed by Jim Galford. Remeval of the tube wall and
uniform thinning and the sleeve wall was used in the
structural analysis to define the acceptable wall loss of

the Electrosleeve This is the most conservative approach'

.

relative to an Electrosleeve" due to the no tube
represented over the repair length of the sleeve and no
credit for the bonding over the entire '.ength of the sleeve.

A review of the UT qualification data sets used in the
evaluation of the UT system was presented by Scot Wilson.
For clarification purposes, the UT RMSE error data was
presented as inches instead of % TW.

A tour of the Electrosleeving system was given by Tom Moran.
The installation probes, snorkels, Fistribution system,
Woods, strike, and Watts chemical supply systems were
available during the tour.

A description of the UT acquisition system was provided by
Mike Key. The system was used to acquire data on an EDM
sample, 1246536C, with a detail explanation of the use of
the sample and the UT analysis system. Examples of the
analysis system with displays of different views was used to
analyze the data. Analysis of the EDM sample was performed
with reference to the reported data presented to NRC as part
of the qualification.

May 14, 1997

Jim Galford expanded on the plugging criteria as presented
in the topical and then defined the maximum allowable
defects on a flaw definition basis. Thinning, pits, axial

.

cracks, and circumferential cracks were evaluated by
reference to EPRI and FTI burst tube data. The UT RMSE
error on a flaw type basis was then compared to the

Minutes May 13/14, 1997 Page 1 of 3 NRC/FTI Meeting
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acceptable flaw size in a bar chart format to explain how
"UT Flaw disposition" would be performed.

Mike key review the basics of UT probes, computer displays,.

Beam refraction, target notion, Sizing methods, Defect |
'

responses, and analysis flow charts.<

t

The remainder of the day covered two issues as requested,
the references to the topical and detail analysis of crack

e

1 qualification samples. Geoff Hornseth reviewed the
references to the topical and some additional supporting
documentation relative to foreign experience with nickel

; plating.

Cheryl Beardslee reviewed the analysis of UT qualification
using data acquired from the sleeved alloy 600 tubes which
were made by first exposed to autoclave environment to
induced cracks and then installing the sleeve. Data for

,

; before sleeving and after sleeving was presented by Mike
Key. These samples were the coupons that NRC had reviewed

: OHT's Laboratory on May 6 and 7, 1997. The following UT
data records were analyzed by Mike and reviewed by Cheryl4

Beardslse.
y

TUBE # 494

i RECORD # A6330_16.34.58 pre sleeve
A6350_12.39.53 post sleeve'

,

Reviewed the Circ OD indication
!

TUBE # 57
i RECORD # A6332_09.26.11 pre sleeve

A6350_12.31.45 post sleeve
i !

| Reviewed the ID pit that was formed during plating |
'

1

TUBE # SB
RECORD # A6194_11.00.41 pre sleeve

A6353_13.29.10 post sleeve

Reviewed the 3 axial defects that were 100% TW
Reviewed the circ ID and OD defects

TUBE # 120796-08
RECORD # A7009_15.30.33 post pit

Reviewed the pit call and found a pit depth to be .003
inches deep instead of .005 inches deep as report in
the February RFI.

TUBE # 120596-02
RECORD # A7009_15.19.04 post pit

Reviewed the pit call.
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MEETING SUMMARY

i Geoff Hornseth and Cheryl Beardslee reviewed the information
at the end of the day and provided the following summary.

A better understanding of UT qualification and methods
of analysis was achieved. In addition the method of
defining the UT error numbers had been explained.

Relative to the review of references, there were no
; show stoppers on the metallurgy.

Additional review of the new information on the UT'

error sizing in inches, and the consideration of cracks
on the plugging criteria will be needed and FTI needs
to present the information in the present in thej

; response to the April 28, 1997 RAI.
;
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AGENDA
For Th< NRC Electrosleeve NDE Review

May 13 &l4,1997 i
4

Tuesday 5-13

1:30 to 2:00 Welcome/ review of plugging criteria
'

i

2:00 to 3:00 Review of tlie UT data sets presented to date

3:00 to 4:00 Tour of Electrosleeving system and NDE lab,

|4:00 to 4:30 Wrap up;
i

.,

..

I

Wednesday 5-14

!
8:00 to 9:00 UT analysis overview )

1

9:00 to 10:00 Disposition of UT data vs. plugging criteria i

10:00 to 12:00 Review of DE vs. UT calls

1:00 to 4:00 UT data review / Questions

[f.%? ^?P.Y,5FTI Proprietary
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NRC Meetings /RAls
!

Union Electric Tech Spec, April 12,1996*

Topical overview with NRC May 28,1996*

Demonstration in Lynchburg, July 2,1996*

Presentation Material as RAI, July 18,1996*

BG&E Tech Spec, July 26,1996*

RAI Response, September 24,1996*

1

* HL&P Tech Spec, October 28,1996

UT Qual. Presentation , January 15,1997*
,

Response to RAI on UT, February 5,1997*
,

Maine Yankee Tech Spec, March 5,1997*

Duquesne Light Co. Tech Spec, March 10,1997
i

*

NRC Meeting, Maine Yankee UT issues, March 26,1997*

NRC Telecon, NDE/UT Review, April 14,1997*

NRC RAI,10 Questions, April 28,1997*

NRC Visited OHT, May 6-7,1997*

NRC Visit, NDE Discussion, FTI, May 13 -15,1997*

-

aC otoo a
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Fieure 7
Electrosleevedm pecimen supplied by Ontario Hydro using a pum Nickels'

i

sleeve. (a.h) OD and ID surface appearance. (c) Optical micrograph of an|

axial section. Magnification: 50X.
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{ P8 Trial Objectives
j

|,

! I
;

L

j Develop practical in-situ boiler experience
-

!
i

j
Assess quality, reliability, repeatability under

-

'

field conditions

--*- field harden the process

Obtain operating field experience
- o

Determine what can go wrong in field?

NON-PROPRIETARY een 22 aa
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P8 Trial Results
.

Installed 3 sets of 4 sleeves in 2 boilers
-

.

- 9 in boiler
- 200'from rig
- 45' elevation

UT inspection capability viable and verifieda

by destructive examinations in lab'-

All sleeves were defect free, showed somea

thickness variation and patches of surface
roughness

Target sleeve thickness (0.018 ") attaineda

Three sleeves were well bonded to the tubesa

1

,

NON-PROPRIETAR'''
geee 23 et 40 _ _
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|
'

l

i

What Did We Learn from P8?

Need to stiffen probe alignmenta

i

Need to improve production ratea

Need to simplify probe installation / removala

Local post weld heat treatment produceda

a very stable and adherent surface oxide layer
-

!

-*- rigorous honing required

|

|

!

!

NON-PROPRIET"? ""S" ' '4
-
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P1 Trial Objectives
.

To d.emonstrate production capabilityo

|

\ - rate
- sleeve quality
- equipment reliability and robustness

To validate UT measurements with destructive
!" lab evaluations

|

|

|

!
;

|
|

A ON-PROPRIETARY Pa9e 25 of zo;
% , e.. , _



- - - - - - - - - - . - - - .-

4

!

!
4

) P1 Trial Results
:

i
'

i

! Installed 2 sets of 4 sleeves in 1 boiler
| Pulled 1 tube containing 1 sleeve from each

|
| batch
!

j Probe installation < 15 min.
! Process time < 6 brs.

i

UT inspection ofI/B tubes'

. . .

!

| - goodplating uniformity
| - defectfree
| - continuous metallurgical bond'

in 2nd set

Tubing in older generators has a thicker
magnetite deposit which is more difficult
to remove

Lab inspection of pulled tube confirmed
UT results

NON-PROPRIETARY "*" 2e et 40 _
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..

P1 Trial Conclusions
;

'

Sleeve quality such that we could have left
the tubes (2nd set)in service

| Process times consistent with production
! rate requirements br P5
i

j Tube cleaning requirements for P5 expected
; to lay between P8 and P1
.

.

!
i

s
_
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|

i

!

j P5 Sleeve Qualification
!

i
~

j Chemical composition will be established prioro

j to and after installing each batch of sleeves
!

The process parameters will be monitoreda

| independently for each sleeve during the
! installation
i

!

| Each sleeve will undergo non-destructiveo

i . .. testing to. determine the quality of the sleeve
and its bond integrity with the host surface.

'

:
i

j One witness tube will be produced with eacha

j batch ofI/B sleeves and will undergo prompt
L mechanical analysis
!

!

!

!
i
!
;

!

I
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1
.

,

.

1

!

Other Qualifications:

i :

i
I

!
| |

Application to the CSA N285.6 Materials
-

3

i

Standards Committee to include micrograin
! nickel as an alternative Class 1 pressure
| boundary material.
!
'

j Stress / fatigue analysis to demonstrate the
o

j sleeved tubes satisfy ASME. Boiler and
1

!

Pressure Vessel Code, Section III for the
Design, Normal and Upset and Hydrostatic; ._

| . conditions expected in the boiler.

i
I

!

:

i

!
!

!
!

-

!
;
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.

Process Qualification

Purpose:
|

!

To form electrosleeves with reproducible
; material / corrosion resistance properties

To eliminate the need to test the sleeves
destructively

|

|

Approach
i-

| 1. To correlate changes in sleeve properties
with changes in process parameters.

2. To produce sleeves under QA with fixed
process parameters and subject these
samples to a broad spectrum of tests using
independent and certified facilities.

3. To confirm material properties using one
witness sample for every 7 tubes deposited;

m the boiler.:

!
j

.

VO \l-PROPRIETARY. em. 3s a w
- - - - - - _

..-,



. - - - - - - - - . - - - - - - - - - _ _ _ _ - -

:
;

$

!
;

!

Corrosion Tests
!
!
:

-

:
i

i Guiding principles
,

,

|

| Standard ASTM tests selected to simulate
j expected corrosion conditions in boiler
,

!
'

| = Tests selected to accelerate possible corrosion
i processes using high temperature and
i aggressive chemical conditions,,

a ' Tests to simulate geometry, fouling and.

j thermohydraulic conditions in a S/G
i

|
i

!

i
i

:
1

!
!

i

i

i
i

1

:
J
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e

6

Corrosion Tests '

i

\
Six standard ASTM tests:

-

ASTM G28, G35, G36, G44, G48, G61
.

|

18 high temperature aqueous environmental
o

tests investigating REDOX, stress, &
chemistry known to be detrimental to nickel

1

Three long term corrosion tests simulating
o

in-boiler conditions..

Sample sizea
,

| - standard ASTM test: 20t

- capsule furnace tests: 18
- refreshed autoclave tests: 9

'

1

i

'
;

!.

ION-PROPRIETARY " " ' ' '



. - _ - - . _. -_-_ ___ __

:-
: .
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i

!
i

!

| Other P5 Sleeve Qualifications
!

!
;

!o Operators will be trained and qualified on a
! full scale prototypic delivery system in

|
| accordance with the Sleeving Procedure
{ Document

$o Consumable supplies will be provided under
i the CSA Z299.2 QA Program

i I/B tube preparation will be in accordance witho

! a qualified honing specification

.

:

i
:

3

i

!
.
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Ontario Hydro l

. TECHNOLOGIES
j

.

TRUSTIE Specifications
i
j w annemens i-

'

! tube ids from 0.310" to 1.3"
'

i

\ tube lengths up to 50' |

) ultrasonicinspection frequencies
i ! from 5 to 25 MHz; > de,a.

) a rotation speeds up to 1000 rpm

f a typicaldata.coIIection speeds:
; gg 600 rpm for4 gate C-scans.

\n;M 600 rpm forfull waveform scans
'

(at 0.2 mm by 1.5 deg. resolution)
\m a U-bendinspection on 16" radius
'I% for 0.5" OD tubesi!8
m a remote operation to 600'

.

!
:
'

i 05-97
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i

\ Inspection capability
i

..
.

.

.

i

probe types :
'

normalbeam
(wallthickess/ profilometry),

axialfacing shear wave,
,

'

\% (circumferential cracking + ID
profilometry)

| multiple mode combination (normal

beam + circ and axialshear waves)
!

:%{Q others! ;

q n analysis methods:
ha) A, B, C and waveform scans,

i

\ k line plots, colourplots, isometrics
! w

Q echodynamics,

1 y

) integrated signalprocessing
\ (e.g. filtering, spectral analysis)
i 05-97
I 6
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Inspection Requirements
;
i

.

.

.

1

Nickelsleeve::
|
!

Thickness > 0.014"

Defects > 20% TWreported, any
;

defect > 40% TWdispositioned
\ Disbanding < 5mm square in area

OD defectlocatedin this region,

a Overlap area of Monel Tube:
\ | Defects > 20% TWreported, any,

\ B
defect > 40% TWdispositioned

; No OD pits > 71% TW
1

No detectable disbonds4

a Damaged area of Monel Tube:n
1 F
\#

OD defects monitored:

;
Through walldefects acceptable

| 05-97
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i
,

| Inspection technique
,

;
,

I
. 1

!

RF signalsplitinto two channels,
\ one 10 dB attenuated
i

4 gates:
.

|
b1 OD TOF(wallthickness);!

!

\ OD amplitude (defect detectionji
\ ID TOF (ID profilometry)u

{f ID amplitude (surface finish)
! % a Scan resolution: 1.5 degree by; . ac.

0.2 mm
; ns

h,
,

n
!h
;
i

i
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j
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W TECHNOLOGIES

| Inspection Procedure
: .

j .

i
. -

..
.

| AxialB-scan encompassing
) sleeve and upperrolledjoint

C-scan inspection encompassing

' ]%d
entire sleeve plus 15 mm either,

4 :

\ side
.

n Locate and record sleeve and+

f||a Collectfullwaveforms overall

parent tube'defectlocations

{ \

'n noted defects
% e Calibration: scans at start and
I$ finish of each shiftn
? n analysis: CGSB Level ||in UT

05-97
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\ Inspection Qualification;

! M . .- . .- . .
. ...

i

| Verily size and depth of
\

machined defects on calibration \tube: <

\ \
\

'

go . DE to verify sleeve thickness.
-

-

! '

;

a Cross-check of visual- UT-
mechanicaltesting of sleeve testa

\ |}|h
runs;

ga$ a Independent 3rdparty review of;

$a
inspection system

.

i
;

.

I

1

m
.[[

w
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